To extract the Melaleuca sp. oil and to assess its in vitro inhibitory effect against Staphylococcus aureus isolates obtained from lower limb wounds and resistant to several antibiotics.
Introduction
Staphylococcus aureus are pathogenic microorganisms responsible for a mortality superior to that caused by AIDS, tuberculosis and viral hepatitis together in the United States of America 1 . They are commonly found associated with surgical site infections and several other clinical implications 2 . The presence of infectious microorganisms is a major cause of fail on wound healing 3 .
The indiscriminate use of antibiotics against staphylococcal infections has been a practice used throughout the world, which has resulted in an increase in methicillin-resistant
Staphylococcus aureus (MRSA) and other antimicrobial resistance profiles 4 .
Research into the medicinal action of essential oils from some plants is becoming more popular, since many synthetic drugs are related to undesirable collateral effects, such as nephrotoxicity and ototoxicity 5 . Among the studied herbal substances, the plant known as the "tea tree" (Melaleuca alternifólia Cheel) is one of the most important, since it has already shown action against MRSA, coagulase-negative streptococcus and staphylococcus and coliforms [6] [7] [8] .
Australia was pioneer in the use of Melaleuca alternifólia oil (TTO), but many other species can be found around the world 9 . The action of Melaleuca alternifólia oil was studied using transcription profiles for a better understanding of the activity of TTO on S. aureus strains 15 . This research showed that the action could be constituted not only of a mechanism, but also by an action with multi-component characteristics mainly affecting the cell wall 15 . These results corroborated other authors findings, which described the bactericidal activity of TTO as being attributed to its ability to denature proteins and alter the structure and function of the cell wall membrane 9, [16] [17] [18] .
Studies have been carried out with the species M. 
Methods

Extraction and identification of the chemical properties of the essential oil from Melaleuca sp
The oil was extracted from the plant leaves by water distillation using Clevenger type equipment (Hermex Glassware -Brazil). After extraction, it was stored in dark flasks in a refrigerator at 5ºC. The chemical properties were identified by gas chromatography using a model 7890 gas chromatograph (Agilent, USA) coupled to a model 5975 linear quadrupole type mass spectrophotometer (Agilent, USA).
The oil components were identified based on the NIST11 mass spectra data (Agilent, USA) and on the Automated Mass Spectral Deconvolution Mass and Identification System (Agilent -USA). The concentration of the compounds was expressed as a percentage of the normalized peak area (each separated substance appeared as a peak on the chromatogram).
The index adopted for quality was above 70%. 
Isolation and tests with
Identification of the microorganisms (Staphylococcus
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Determination of the Minimum Bactericidal
Concentration (MBC)
Aliquots of 5 µL were removed from the tubes showing no turbidity and used to seed Petri dishes containing mannitol salt agar (Difco Co. -USA). The lower concentration which not allowed the growth of any colonies on the agar surface was considered to be the MBC, that is, the concentration able to kill all the microorganisms.
Results
A total of 27 peaks were detected in the Melaleuca sp. oil, of which 21 are presented in Table 1 . The six unidentified peaks could be related to new structures that were not recognized by the data library of the program, or could be peaks that do not separate from the others. There was a slight prevalence of monoterpenes (57.2%) in relation to sesquiterpenes (42.8%). The main monoterpenes were eucalyptol or 1.8 cineol with 70.8%, followed by terpineol with 8.95% and limonene with 8.25%. Of the sesquiterpenes encountered the most abundant was globulol followed by octahydrotetramethyl with 0.82% and 0.62%, respectively.
The values obtained for the MIC and MBC were respectively 0.1% and 0.4% for the S. aureus isolate obtained from the foot wound, and 0.2% and 0.4% for the isolate from the knee wound. For the strain ATCC ® 25923 ™ the MIC and MBC were respectively 0.2% and 0.4%.
Discussion
Carson et al. 9 reported that the oil isolated from the tea tree (M. alternifolia) was constituted of terpene hydrocarbons, They also showed that other types of essential oil showed greater bactericidal activity, in which the action occurred at concentrations equal or below 2% and in a time not exceeding 30 minutes 22 .
Since 1990s, studies with plants from the genus Melaleuca have foccused on their bactericidal action against microorganisms that had acquired antibiotic resistance, principally the methicillinresistant S. aureus 9 . The search for active principles with the capacity to substitute common antibiotics, to which many strains of microorganisms already show resistance, has been one of the priorities on the current world scenario.
Conclusion
Melaleuca sp. oil extracted in Brazil showed bactericidal potential in vitro against the bacterial isolates obtained from lower limb wounds and also to the standard S. aureus strain (ATCC ® 25923 ™ ).
